S1. Experiment section
where r 0 is the equilibrium bond length; molecule angle term is K θ [cos θ -cos θ 0 ] 2 /2, where θ 0 is the equilibrium angle; and molecule dihedral angle term is K φ [1 + cos(φ 0 )cos(nφ)], where φ 0 is the phase shift which is restricted to 0 or π, and n is the multiplicity of the torsional dihedral angle. Interactions between SOS molecules, between ions, and between ions and SOS molecules are calculated using the Lennard-Jones potential (with parameters ε, σ) and Coulomb (electrostatic) potential. Corresponding parameters for each ion/group of atoms are provided in Table S2 . For interactions between different ions and groups of atoms we use the geometric rule of mixture. Water is modeled using the SPC/E force field [4] . Interactions of ions and SOS with water are modeled as Lennard-Jones potential and Coulomb interaction. Bond angles within the SOS molecules were constrained using the LINCS algorithm and that of water molecules were constrained using SETTLE. VMD 1.9.2 software was used for the visualization. (∆) 0.0000 0.000 +0.4238
Simulation System
The simulation system includes 8,575 molecules of water. Equilibrated water (without ions or surfactants) at 300 K in a periodic system with dimensions 8 nm × 8 nm × 4 nm was obtained directly from GROMACS database; the water density is 1.002 kg/L. Water is then placed into a larger box with dimensions 8 nm × 8 nm × 30 nm, thereby creating 26 nm of vacuum above the water surface. Periodic boundary conditions are implemented in all spatial directions, which means that there are two water/vacuum interfaces in the system. SOS surfactants are then placed at one of these interfaces in such a way that the chain of the SOS molecule is in the vacuum layer and the head group is near the water surface (initial distance of less than 3.7 Å). The number of Zn 2+ ions added to water is chosen to achieve the desired Zn 2+ concentration. Na + and Cl -ions are also added to the system. The number of Na + ions is the same as the number of surfactant molecules and the number of Cl -is selected to balance the charge of the Zn 2+ ions. Ions are added by replacing random water molecules with ions, which reduces the total number of water molecules. The simulation box containing water, surfactants and ions was first relaxed by static minimization of the energy using the steepest descent algorithm. Subsequently each system was equilibrated for 2 ns at 300 K using constant volume-constant temperature (NVT) ensemble. The reported measurements correspond to averages taken over 30 ns of simulations (past the equilibration time) using NVT ensemble. The temperature was controlled using the modified Berendsen thermostat. The time step was set to 2 fs. Particle-Mesh Ewald (PME) was used to treat the long -range electrostatic interactions and the cut-off for Lennard-Jones interaction was 1 nm. Surface area of surfactants was controlled by adding a different numbers of SOS molecules while keeping the size of the simulation box constant. S3. Nanosheet composition result from EDX characterization. The water-air interface is marked by the vertical dashed line. 
